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ity. Given the costs ofhiring and firing em-
ployees, firms may find it optimal to vary the
intensity with which their labor force is used,
rather than change the number ofemployees in
response to transient changes in business con-
ditions.
Existing RBC models, including the Indi-
visible Labor Model discussed in the second
section, interpret virtually all movements in
measured average productivity of labor as
being the result of technology shocks. This is
the rationale given by authors like Prescott
(1986) for using the Solow residual as a meas-
ure of exogenous technology shocks. In prac-
tice, RBC analysts measure the Solow residual
as that component ofoutput which cannot be
explained by the stock ofcapital and hours
worked, given the assumed form for the aggre-
gate production technology. Given our func-
tional form assumptions, the time t value of
the Solow residual, 2" equals y,l(k/-an,")' Vari-
ous authors, ranging from Lucas (1989) to
Summers (1986), have questioned this ration-
ale by conjecturing that many of the move-
ments in the Solow residual which are labelled
as technology shocks are actually caused by
labor hoarding. To the extent that this is true,
empirical work which identifies technology
shocks with the Solow residual will systemati-
cally overstate their importance to the business
cycle.
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Hall (1988), among others, has argued that
ifSolow residuals represent good measures of
exogenous technology shocks, then under per-
fect competition, they ought to be uncorrelated
with different measures offiscal and monetary
policy. In fact they are not. Evans (1990) has
shown that the Solow residuals are highly cor-
related with different measures of the money
supply. And Hall (1988) himself presents evi-
dence they are also correlated with the growth
rate of military expenditures.
In ongoing research, Craig Burnside, Ser-
gio Rebelo, and I have tried to assess the sensi-
tivity ofinference based on Solow residual
accounting to the Lucas/Summers critique.
The model that we use incorporates a particular
type of labor hoarding into a perfect competi-
tion, complete markets RBC model. The pur-
pose of this Labor Hoarding Model is twofold.
First, we use that model to assess the extent to
which movements in the Solow residual can be
explained as artifacts of labor hoarding type
behavior. Second, we use the model to investi-
gate the fragility ofexisting RBC findings with
respect to the possibility that firms engage in
labor hoarding behavior. Our basic findings
can be summarized as follows:
(I) Labor hoarding with perfect competi-
tion and complete markets accounts for the
observed correlation between government con-
sumption and the Solow residual.
ECONOMIC PERSPECTlV!lS(     n  rp r t n  l b r h  rd n   nt  th 
 n l       b t nt  ll   nh n    th    d l  
 v r ll   p r   l p rf r  n  . Th     pr v  
  nt    p rt   l rl    r  d   th r  p  t t 
thr     p rt nt    l t t v  f  t r    f th  j  nt
b h v  r  f  v r    pr d  t v t   nd h  r 
  r  d. F r t,  v r    pr d  t v t   nd h  r 
  r  d d  n t d  pl    n    r  d   nt  p r  
n       rr l t  n.     nd,  v r    pr d  t v 
 t  l  d  th     l   n th    n   th t  t    p    
t v l    rr l t d   th f t r  h  r    r  d.
Th rd,  v r    pr d  t v t     n   t v l    rr  
l t d   th l    d h  r .  7
(          n l d  th t RB    d l   r 
   t    n  t v  t  th  p    b l t   f l b r h  rd 
 n .  ll   n  f r    h b h v  r r d       r
  t   t   f th  v r  n    f t  hn l     h    
b  r   hl  60 p r  nt. D p nd n   n th 
   pl  p r  d  nv  t   t d, th   r d     th 
 b l t   f t  hn l     h     t       nt f r
   r   t    tp t fl  t  t  n  b   0 t  60 p r 
  nt.
Th  b       t p    d b  B rn  d ,    h n 
b   ,  nd R b l  (   0  t    n r t  th   
  n l    n    n b  d   r b d    f ll   .     n
th   nd v   bl  L b r   d l  f th      nd     
t  n th r       f x d    t,  f    n  t    r .
   b f r  th  l n th  f th    r  d       l  f
h  r .   n     ntl  th  t    t  r t r  n  f  n
  pl   d p r  n      v n b 
(2  ln( ,   
H r   , d n t   t    t   n   pt  n, th 
p r   t r 0      p   t v    n t nt,  nd  , d  
n t   th  l v l  f t    t  ff rt. Th  t    t  r t  
r  n f n t  n  f  n  n  pl   d p r  n    j  t
(   ln( ,     ln(T .
Th     r   t  pr d  t  n t  hn l       n  
  v n b 
(4   ,    ,  tl- ( Nt tf  .
H r  N d n t   th  t t l n  b r  f b d   
   n  t    r   t t    t  nd  , d n t   th   t   
 f   p t l  t th  b   nn n   f t    t. Th  r n 
d   v r  bl   , d n t   th  t    t t  hn l   
 h     h l         p   t v    n t nt  h  h   v 
 rn   r  th  n th     n   .     th  B x f r  
d   r pt  n  f th       n  h  h  ,  v lv    v r
t   .
 h t d    th     p t t v      l br     f
th     d l l    l       n      nt    r t r  n
f n t  n   r    p r bl    r      n   pt  n  nd
l    r , th    n   pt  n  f   pl   d  nd  n 
  pl   d  nd v d  l    ll b  th        n  
   p t t v      l br   . Th  pr bl    h   
  l t  n    ld  th     p t t v      l br    f r
th   v r   n  f th    d l      v n b 
  x   z 
00
(       	   ln( t     0N,ln(T    ,f    0(   \l   ln(T  
t 0
  bj  t t  th     r   t  r    r     n tr  nt
(6     ,  - ( Nt rfr  ,   x,  
 n (6 , th  v r  bl  x, d n t   t    t   v rn  nt
p r h      f    d .     th  B x f r   d   r p 
t  n  f th  l    f   t  n f r x,.
 f           th t f r       th  t    t r  l  
z t  n  f th  t  hn l     h     nd   v rn  nt
  n   pt  n b f r   h    n    pl    nt  nd
 ff rt l v l , N,  nd  ,, th n th     d l     b  r 
v t  n ll      v l nt t  th   nd v   bl  L b r
  d l d   r b d  n th  B x. H     n    p r 
t rb th    d l       t    pt r  l b r h  rd n 
b h v  r       pl      t  d  th  ,   th  t
 h n  n  th  n n t  h  t    t  d   t t   f th 
  d l,    t    pp    th t N,    t b   h   n
b f r , r th r th n  ft r, t    t   v rn  nt
  n   pt  n  nd th  l v l  f t  hn l      
 n  n. T  pr v d    b  nd f r th   ff  t   f
l b r h  rd n   n th     t p,       nt  n th 
     pt  n th t th   h ft l n th, f,      n t nt.
Th   nt  t  n  nd rl  n  th   p rt rb t  n
   th t  t       tl  f r f r   t  v r  th    z   f
th  r   r  f r  .  n th  l   t  t       pl  n t
f    bl  t   h n     r  f r     z   n r  p n  
t   v r  b t  f n    nf r  t  n r   rd n  th 
 t t   f d   nd  nd t  hn l   . Th   n t  n   
  pt r d  n th  L b r H  rd n    d l b     
    n  th t f r        th  r   pl    nt d    
   n    nd t  n l  n th  r v      b  t th  f  
t r   t t   f d   nd  nd t  hn l   ,  nd th n
 dj  t t   h     b   h n  n  l b r  ff rt. Th  
 dj  t  nt       tl  b         r  r    r   b  t
 ff  t v  h  r   f   r .      r    n r ll ,  n 
  rp r t n   n b  rv d t    v r  n   ff rt  nt 
th    d l   n b  th   ht  f      pt r n ,  n  
r   h   nn r, th  t p   f      r   nt  rr r
F D R L R   RV  B N   F  H     
	 2  nd   d b  th  f  t th t   n   n   nd  tr    
r p rt d h  r    r  d d  n t v r   n    n  t 
 n        th   t  l h  r    r  d   h    x-
pl n t  n  f pr    l   l pr d  t v t  h   b  n
  ph   z d b  v r       th r     h       r
(19 9  
S pp    th t  n  n l  t    p t d th 
S l   r   d  l    n  th  f r  l  S t =
 tl( tl  nt  ,  h r  n,    r p rt d h  r    r  d  t
t    t.   rn  d   E  h nb      nd   b l 
(199    h   th t   f l b r  ff rt    t    v r -
 n   th  S l   r   d  l  th   t t  n r     p -
n nt  f th  tr   t  hn l     h      nd  ff rt 
 r    n     l br     t  d t   th r v   th  r l -
t  n h p
(7  S = At +
  r  th    p r  r pt   d n t   th  d v  t  n  f
th  n t r l l    f   v r  bl  fr    t   t  d 
 t t  v l     h  l   l n  r     l br    l    f
  t  n f r  :, th   ff rt l v l      f th  f r 
(    t =pl t +p  t +p3At +p4 t 
 h r   C
I 7C2  7C    nd ;  r  n nl n  r f n t  n 
 f th   tr  t r l p r   t r   f th    d l 
G v n   rn  d   E  h nb      nd   -
b l    p  nt   t   t    f th    d l    tr  t r l
p r   t r   b th  t    nd 7r4  r  p   t v  1 9  h  
  pl    th t   th r th n       l   t     pt   l t 
  r  h rd r  h n f   d   th   p   t v   nn -
v t  n  n   v rn  nt p r h      r t  hn l    
th t      ff rt   ll b  pr    l   l.   r  x  pl  
    r    pr   nt  th  r  p n    f th    b r
   rd n  M d l t    1 p r  nt  nn v t  n  n
  v rn  nt   n   pt  n          pt  n  th 
n  b r  f p  pl    pl   d   nn t     d -
 t l  r  p nd t  th    h         v r   ff rt
r     b   v r 15 p r  nt  n th  f r t p r  d  nd
th n r v rt  t   t   t  d   t t  l v l    n l (  
 h    th    pl  d   v   nt  n th  S l  
r   d  l  S n    ff rt h     n   p  n th  f r t
p r  d b t t t l h  r   f   r  h v  n t
 h n  d  th  S l   r   d  l  n r      b   b  t
 1  p r  nt   h      tr    v n th   h th r 
h   b  n n  t  hn l     h     h t   v r. A 
p n l (d   h     pr d  t v t  r      n th  f r t
p r  d b   1 p r  nt  n r  p n   t  th  1 p r-
  nt  nn v t  n  n   v rn  nt   n   pt  n 
   v  S l   r   d  l      nt n  f l  l   nt r-
pr t  th   n r      n  v r    pr d  t v t    
 r   n  fr      h ft  n t  hn l    r th r th n
 n  x   n     n r      n   v rn  nt   n-
   pt  n 
    r  3  h    h   th    b r    rd n 
M d l r  p nd  t    1 p r  nt  nn v t  n  n
t  hn l     G v n    nt     ll n n    t   n-
t rt  p r ll    b t t t   ff  t v  l    r   v r
t     th   r  p nd t  th   h     n th  f r t
p r  d b   n r    n   ff rt b   b  t    p r  nt 
A    r   lt th  S l   r   d  l r     b  1 3
p r  nt  n r  p n   t  th  1 p r  nt t  hn l   
 h     A   n n  v  S l   r   d  l      nt n 
 x    r t   th  tr      n t d   f th  t  hn l-
     h     W    n l d  th t n  v  S l  
r   d  l      nt n     t   t   ll   v r  t -
  t   th  l v l  f t  hn l     n b         -
t   t   ll   nd r  t   t   th  l v l  f t  h-
n l     n r       n    nd    t   t   ll   v r-
  t   t   th  v r  n    f th  tr   t  hn l   
 h    
  t  th t   r   b r    rd n  M d l d   
n t  ll   f r v r  t  n   n th  d  r   t   h  h
  p t l     t l z d   h  f  t th t   p t l  t l z -
t  n r t   v r   n   pr    l   l   nn r h  
 l  r   pl   t  n  f r th       n  h  h   v -
  nt   n th  S l   r   d  l  r   nt rpr t d 
 h      b       th  S l   r   d  l    t p   ll 
  l  l t d  nd r th       pt  n th t th   t   
 f   p t l    f ll   t l z d  Und r th   
  r    t n        h n    n th    p t l  t l z -
t  n r t     ld  h    p     n  n xpl  n d
 n r      n   tp t  th t        h n    n th 
S l   r   d  l  S n     r   b r    rd n 
M d l d    n t  ll   f r t    v r  n    p t l
 t l z t  n r t     t  v r t t   th   xt nt t 
 h  h   v   nt   n th  S l   r   d  l  r 
     d b   x   n    t  hn l     h      In-
  rp r t n    p t l   p   t   t l z t  n d   -
   n   nt  th    d l    ld pr     bl  f rth r
r d    th     l   l r l   f t  hn l     h     "
S  pl  p r  d   n  t v t 
  f r  d       n  h    n  rp r t n  l b r
h  rd n   nt  th    d l  ff  t   nf r n  
r   rd n  A        t f r t        th    p  t  f
   pl  p r  d   l  t  n  n  nf r n        r-
    r    r h r  h v  d     nt d th  f  t th t
th   r  th r t   f  v r    pr d  t v t   l   d
d  n   b t nt  ll   n th  l t  19        d   -
  nt th  l   l h  d  f   br     n th  d t   th t
       h n    n th   n  nd t  n l  r  th  f
 v r    pr d  t v t     rn  d   E  h b    
 nd   b l  (199   p rf r  d     r     f  t r -
t v  Ch   t  t   U  n  th    t  t      f  nd
th t th  n ll h p th      f n  br     th t     n 
 h n    n th   n  nd t  n l  r  th r t     
24
	
   N     P R P  T V  L b r H  rd n    d l  h    t    v rn  nt






M    r d A  
(Av r    pr d  t v t 




 IGU E 2
r j  t d  t v r  h  h    n f   n   l v l   t  ll
d t   d r n  th   nt rv l   66:     4:2. Th 
  t  l br    p  nt     h          6 :4, h   
 v r,   r r   lt   r  n t   n  t v  t  th  pr     
br    p  nt    d.
 n th        rt  l      l   d       th 
  p  t  f  ll   n  f r   br     n th  d t   n
  r   t   t    f th   tr  t r l p r   t r . F r
b th th   nd v   bl  L b r   d l  nd th  L  
b r H  rd n    d l, th r   r  f  r   p rt nt
d ff r n     n th  p r   t r v l      r    th 
d ff r nt    pl  p r  d . F r t, th    t   t d
v l     f th   n  nd t  n l  r  th r t   f th 
  l   r   d  l,  n th  f r t  nd     nd    pl 
p r  d , .006   nd .00   r  p  t v l ,  r 
   t  d ff r nt.     nd, th    t   t d v l    f
th     ff    nt   v rn n    r  l   rr l t  n  n
th  t  hn l     h   , p,,       t    n  t v  t   
br     n th     pl  p r  d. F r  x  pl ,
   n  th   nd v   bl  L b r   d l, th    t  
  t d v l    f p   v r th   h l  p r  d
(. 86 ,      b t nt  ll  l r  r th n th     b 
t  n d  n th  f r t (.86   nd     nd (.88 
   pl  p r  d . Th       x  tl   h t   
   ld  xp  t  f th r    r   nd  d   br     n
th    l   r   d  l pr     ...2  Th rd,   t   t  
 f G, th   t nd rd  rr r  f th   nn v t  n t 
t  hn l   ,  r   l      t    n  t v  t  th 
 h      f    pl  p r  d. Th    t   t d v l  
 f        l  .0060, .0 0 ,  nd .008 ,  n th 
f r t,     nd,  nd  h l     pl  p r  d , r  
 p  t v l . F  rth, th    t   t    f 7  (th 
 r  th r t   n   v rn  nt   n   pt  n , p 
(th  p r   t r  h  h   v rn    r  l   rr l  
t  n  n   v rn  nt p r h     ,  nd   l, (th 
 t nd rd  rr r  f th   nn v t  n t    v rn  nt
p r h       r   ff  t d  n th          l t t v 
       th   n l   p r   t r    v rn n  th 
 v l t  n  f th    l   r   d  l. H   v r th 
   nt t t v  d ff r n     r   v n l r  r.
Th    r   lt  h v   n   p rt nt   p  t  n
th    d l     pl   t  n  f r       f  t nd rd
 E E A   ESE  E  A K O  C ICAGO
	
2 ••	 M   Ur d A I ..
(     r d pr dt  tl  t ,....,
	
0( l b r  •.: ••:.:	 ,••:• •
  b r    rd n  M d l— h    t  t  hn l   
(  	 1   -
S l   r   d  l
d   n  t       nt  d       d  n th      nd
   t  n. T bl    r p rt  th  L b r H  rd n 
 nd  nd v   bl  L b r   d l   pr d  t  n  f r
  , 6 6„ 0 6„ 64 6,,  nd     A    v r th 
 h l     pl  p r  d.  n  dd t  n th t t bl  r  
p rt    r   t   t    f th    rr  p nd n  d t 
    nt . T bl  4 r p rt  th    rr  p nd n 
r   lt  f r th  t     b   pl  p r  d . T   n
t   th r, th    t bl     b t nt  t    r  l   
th t th    p r   l p rf r  n    f RB    d l 
d p nd   n    pl  p r  d   l  t  n.
R   ll th t  h n th   nd v   bl  L b r
  d l       t   t d  v r th   h l     pl 
p r  d, th r      v r  l ttl   v d n       n t
th    d l     pl   t  n  f r th        nt .
T bl     h    th t th       l   tr   f r th 
L b r H  rd n    d l.    n  th   h l 
   pl  th r     v r  l ttl   v d n       n t th 
 nd v d  l h p th     th t th  v l     f
6", Gtl  v 	 6 rl 	 r 6  6, th t    r  
fr     th r   d l  r  d ff r nt fr   th    rr  
 p nd n  d t  p p l t  n     nt . H   v r,
T bl  4  nd   t   th t th  p rf r  n    f b th
  d l  d t r  r t      n f   ntl   h n   
 ll   f r   br     n th     pl . Th   d t r   
r t  n       t  pr n  n  d   th r  p  t t  th 
r l t v  v l t l t   f   n   pt  n  nd  nv  t 
  nt.  nd  d    n    th r    pl  p r  d,  nd
 n    nv nt  n l    n f   n   l v l,      n
r j  t th  h p th     th t th      d l    
  nt      l th    rr  p nd n  d t  p p l t  n
    nt .  nt r  t n l  th   r   lt    n t d   t 
th  f  t th t th  d t      nt   t   t    h n  
  b t nt  ll . R th r,  t    d   t  th  f  t th t
th    d l     pl   t  n  f r th  t       nt 
 pp  r t  b     t    n  t v  t    br     n th 
   pl . F r  x  pl   v r th   h l     pl 
p r  d, b th   d l    pl  th t   n   pt  n   
r   hl  h lf    v l t l       tp t. H   v r,
 h n   t   t d  n th    p r t     pl  p r  
 d , b th   d l  pr d  t th t   n   pt  n   
26
	
   N     P R P  T V   A  E : 
 nd v   bl  L b r   d l v . L b r
H  rd n    d l   l  t d
    nd     nt 
Wh l     pl  
S   nd	 U.S.
    nt d t   
 j  ,	 .44
(.0  
     ,	 2.22
(.0  
 ll  	 .  
(.20 
C5n/GA  	  .22
(. 2 
 n	.0  
(.002 
Ind v   bl 
  b r





(.   
[.4 ]
 .0 
(.   
[.8 ]






  b r
   rd n 
M d l
.48






(.   
[. 0]






SOU CE: C.   rn  d , M. E  h nb   ,  nd S.   b l ,
"  b r h  rd n   nd th  b   n       l ,"   n   r pt,
  rth   t rn. Un v r  t .
"Wh l     pl    rr  p nd  t  th     pl  p r  d
    :    84:4.
     b r   n p r nth       rr  p nd t   t nd rd
 rr r .
      b r   n br    t  r f r t  th  pr b b l t  v l  
 f th  t  t  t t  t      d b    rn  d , E  h nb   ,  nd
  b l  (   0  t  t  t  h th r     d l  nd d t     
  nt  r  th        n p p l t  n.
 nl    f  rth    v l t l       tp t.
Th   nt  t  n b h nd th   l  t r   lt   
 tr   htf r  rd.     rd n  t  th  p r  n nt
 n     h p th    ,  n  nn v t  n t  l b r
 n            h    h ld  t  r v    th  r   n 
   pt  n b   n     nt     l t  th   nn  t 
v l    f th t  nn v t  n.  f  n           f r t
 rd r   t r  r    v  pr      th t d  pl   d
p   t v    r  l   rr l t  n, th n th   nn  t 
v l    f th   nn v t  n    ld b     tr  tl 
 n r    n  f n t  n  f th     ff    nt   v rn 
 n    r  l   rr l t  n  n  n    .    n   
  d l v r      l r t    r  nd v   bl  L b r
  d l,  hr  t  n  (  8    h    th t th   n 
      ff  t  f  n  nn v t  n t  th  t  hn l   
 h    d p nd  p   t v l   n th  v l    f p  ,
th  p r   t r  h  h   v rn  th    r  l   rr l  
t  n  f th  t  hn l     h   .   n   th  p  nt
  t   t   f p  f ll   n b th   b   pl  ,   
   ld  xp  t th t, h ld n   nt r  t r t     n 
 t nt, th  r  p n    f   n   pt  n t   n  nn  
v t  n  n th  t  hn l     h     h  ld  l   f ll.
  v n th t  hr  t  n  (  8    l    h    th t
th    p  t  f t  hn l     h      n th   nt r  t
r t   n  t nd rd RB    d l        t     ll,  t
   n t   rpr   n  th t th    d l pr d  t  l   r
v l    f r       n th    b   pl  p r  d .
  n     tp t     l    n   pt  n pl    nv  t 
  nt pl     v rn  nt   n   pt  n,  nd th 
l tt r d    n t r  p nd t  t  hn l     h    ,  t
f ll    th t,  th r th n       l,  nv  t  nt   
  r  v l t l  b         n   pt  n    l   
v l t l .
  b r h  rd n   nd  
  v n th    n  t v t   f  nf r n   t 
   pl  p r  d   l  t  n,     ll   f r   br   
 n th  d t   n r p rt n  th    p  t  f l b r
h  rd n   n  .. T  b   n   th,   n  d r th 
  pl   t  n   f  ll   n  f r t    v r  n 
 ff rt  n th  p r   t r    v rn n  th  l    f
  t  n  f t  hn l     h    .    p r n 
T bl      nd 6        th t th    h n    n th 
  d l l  d  t    l r   r d  t  n  n 6 E . B   d
 n th   h l     pl  p r  d, th  v r  n  
(    r   f th   t nd rd  rr r r p rt d  n th 
t bl    f th   nn v t  n t  t  hn l     h    
dr p  b  r   hl     p r  nt.  n    pl  p r  d
   nd    pl  p r  d 2 th   v r  n   dr p  b 
48  nd  6 p r  nt, r  p  t v l .  v d ntl ,
br    n  th     pl     n f    th    n  t v t 
 f   t   t    f  E  t  t    v r  n   ff rt.  
d ff r nt     t         th     n  t v t     t 
  n  d r th   n  nd t  n l v r  n    f th 
 t t  n r     p n nt  f th  t  hn l     h   ,
,  h  h     l     ( –p 2 .  ll   n  f r t   
v r  n   ff rt r d     th  v l t l t   f t  hn l 
     h     b   v r  8 p r  nt  n th   h l 
   pl  p r  d, 4  p r  nt  n    pl  p r  d  ,
 nd    p r  nt  n    pl  p r  d 2. Th   
r   lt  pr v d    pp rt f r th  v    th t  
l r   p r  nt     f th    v   nt   n th 
 b  rv d   l   r   d  l     b   rt f  t   f
l b r h  rd n  t p  b h v  r.
H   d  th    f nd n   tr n l t   nt 
 h n    r   rd n  th    d l     pl   t  n  f r
   T bl      nd 6  nd   t  th t  v r th   h l 
   pl  p r  d,  ntr d   n  l b r h  rd n   nt 
th   n l            2 t  d  l n  b  28 p r  nt
fr   .8  t  . 8. Th    n  t v t   f X     v n
  r  dr   t    n       ll   f r   br     n
th     pl . L b r h  rd n  r d     X b   8
p r  nt  n th  f r t    pl  p r  d  nd b  6 
F D R L R   RV  B N   F  H     
	
2  A  E 4
 nd v   bl  L b r   d l v . L b r H  rd n    d l 
  l  t d     nd     nt :   b   pl  
S  pl  p r  d    S  pl  p r  d 2 
  b r
	
Ind v   bl 
	
  b r
	
Ind v   bl 
U.S.	    rd n 
	
  b r
	
U.S.	    rd n 
	
  b r
  r   t r	 d t   
	








M d l  n  A  











(.0  	 (.0  
	
[0.0]	 [.00 ]
 l   	 2.08 
(.   
 . 2







 .4 	  .42
(.   	 (. 8 






 . 0	 .  
(.4  	 (.08 
[. 0]
. 6	 .46
(. 0 	 (.0  
[.04]	 [.  ]




 .  
	
 .2 	 2.  




(.   
	






S  r  : C.   rn  d , M. E  h nb   ,  nd S.   b l , "  b r h  rd n   nd th  b   n       l ",   n   r pt,   rth 
   t rn Un v r  t .
 S  pl  p r  d.         :    6  4. S  pl  p r  d 2       0:    84: .
     b r   n p r nth       rr  p nd t   t nd rd  rr r .
      b r   n br    t  r f r t  th  pr b b l t  v l    f th  t  t  t t  t      d b    rn  d , E  h nb   ,  nd
  b l  (   0  t  t  t  h th r     d l  nd d t      nt  r  th        n p p l t  n.
p r  nt  n th      nd p r  d   h    h    th t
th     n   b t nt v    C  l   -t  hn l   
 h          nt f r    t  f th  v r  b l t   n
   r   t    tp t-   v r    n  t v  t  th 
pr   n    f l b r h  rd n   I   n l d  th t
 ntr d   n  l b r h  rd n   nt  th   n l    
  r    l   nd r  n   th     n   b t nt v 
 l     f   C th  r  t  
 h  S l   r   d  l  nd   v rn  nt
  n   pt  n
  f r  l  v n     d        n  f th    b r
   rd n  M d l  l t    p  nt t   n    r  b t
 f   b  d  r   v d n    n f v r  f th t   d l
r l t v  t   x  t n    C   d l     ll (19   
19 9  h     ph   z d th  f  t th t th  S l  
r   d  l  pp  r  t  b    rr l t d   th   v r  t 
 f  bj  t  l      v rn  nt   n   pt  n   
     r d b    l t r   xp nd t r       Ex  t n 
  C   d l    pl  th t th     rr l t  n    ff -
   nt    ht t      l z r       nd r t nd th 
   nt t t v    pl   t  n   f   r   d l f r th  
  rr l t  n    pr    d d     n   ll (19     nd
  t   t d th  r  r     n    ff    nt b,  f th 
 r  th r t   f th  S l   r   d  l  n th 
 r  th r t   f   r      r   f   v rn  nt
  n   pt  n  U  n  th   h l     pl  p r  d
th    t   t d v l    f b     l   1 7   th  
 t nd rd  rr r     l t    7   h  pr b b l t 
l   t  f b   pl  d b    r   d l     l   1  
  th    t nd rd  rr r  f         rn  d   E  h-
 nb      nd   b l  t  t d th  h p th     th t
th  t   r  r     n    ff    nt   r  th        n
p p l t  n  nd f  nd th t th   n ll h p th    
  nn t b  r j  t d  t   nv nt  n l    n f   n  
l v l    h r      h   v r       h t   r 
 v d n       n t th  n ll h p th      n     
 ll   f r   br     n th     pl  p r  d   h 
pr b b l t  v l    f   r t  t  t t  t        9999
 nd       n th  f r t  nd     nd   b   pl   
r  p  t v l   3 S   h l  th r     v rt  ll  n 
 v d n       n t th  n ll h p th      n th  f r t
  b   pl   th r       b t nt  l  v d n  
    n t  t  n th      nd   b   pl     v rth -
l      t     l  r th t th    b r    rd n  M d l
d      b t nt  ll  b tt r th n  t nd rd   C
  d l   n th   d   n   n  f th  d t  
C n l    n
In th    rt  l  I h v  tr  d t         th 
   n   b t nt v    nt nt  n  f   C   d l  
n   l  th  v    th t    r   t  t  hn l   
 h          nt f r    t  f th  fl  t  t  n   n
p  t  r U S     r   t    tp t  M     n
28
	
   N     P R P  T V   A  E    A  E 6
Ind v   bl    b r M d l-
v r  b l t   f   tp t    b   pl  
 .
  b r    rd n  M d l-




Wh l     pl   .008  . 86 .0   .8  Wh l     pl   .00 2 .    .0   . 8
(.00    (.026  (.6  (. 6  (.00 2  (.02   (.00   (. 4 
S  pl  p r  d    .0060 .862 .0    .6  S  pl  p r  d    .0042 .86  .0   .  
(.0022  (.0    (.   ( .    (.0006  (.04   (.00   (.20 
S  pl  p r  d 2  .0 0  .884 .028  .42 S  pl  p r  d 2  .006  .882 .0   . 2
(.00    (.06   (.00   (.6   (.0006  (.06   (.00   (. 2 
SOU CE: C.   rn  d , M. E  h nb   ,  nd S.   b l ,
"  b r h  rd n   nd th  b   n       l ,"   n   r pt,
  rth   t rn Un v r  t .
 Wh l     pl    rr  p nd  t  th     pl  p r  d     :  
  84:4. S  pl  p r  d          :    6 :4. S  pl  p r  d
2       0:    84: .
     b r   n p r nth       rr  p nd t   t nd rd  rr r .
  n l    n    th t th   v d n   pr   nt d b 
  C  n l  t     t   fr   l  t  j  t f  th  
 tr n   l     It d    n t   r    l   nd r  n 
th  tr d t  n l v    th t  h     t     r   t 
d   nd  r  th         r    f   p l    t  th 
b   n       l  
    v r  th    C l t r t r  h      -
   d d  n  h   n  th t d n      t  h  t  
  n r l     l br      d l    n b     d t 
       f ll   r  n z    r th   ht   b  t th 
b   n       l   n      nt t t v       On 
  nn t h lp b t b    pr    d b  th   b l t   f
   pl    C   d l  t  r pr d      rt  n    
SOU CE: C.   rn  d , M. E  h nb   ,  nd S.   b l ,
"  b r h  rd n   nd th  b   n       l ,"   n   r pt,
  rth   t rn Un v r  t .
 Wh l     pl    rr  p nd  t  th     pl  p r  d     :  
  84:4. S  pl  p r  d          :    6 :4. S  pl  p r  d
2       0:    84: .
     b r   n p r nth       rr  p nd t   t nd rd  rr r .
    nt   f th  d t   In    v     t      h
pr  r    h   b  n   d  t  r v rt t  th  n h l-
     f p r l   t t  t   l  n l      f th  d t  
C rt  nl     n  d t   n   th  f  t     t
d    n n     d p l    r    r     r  th n
 th  r t        r     f th  d t   G  d p l   
d    n r    r     p r   ll  pl    bl   tr  t r l
   n       d l    h    h  v   nt   f th 
  C l t r t r  r  nf r       pt      th t
pr  r       p    bl    h  f  l r    f th t l t r -
t r  r  nf r      v    th t    h v          
t     b f r       n d  l r          
 OO  O ES
 S    f r  x  pl   S    r  (19    
    h      n t    t    rr  t  n     n r l     l br      nt xt 
If   n    r /l b r   ppl  r    n th     d  pr d   n 
f r    th n th r      l    n  n      ff  t        t d   th  
t  hn l     h     If l    r       n r  l    d  th n   th r
th n       l  th  l b r   ppl    rv     ld  h ft  n  rd   n
r  p n   t    p   t v  t  hn l     h     Chr  t  n   nd
E  h nb    (199    h   th t  h n   t  hn l     h      
n t p r  n nt th     nt t t v    p  t  f th    ff  t   
n  l   bl  
3S   A     r   Chr  t  n    nd E  h nb    (199   f r  
d        n  f th   ff  t   f   v rn  nt p r h      n th 
 t  h  t    n     t r  r  th   d l 
 S    f r  x  pl   K dl nd  nd  r    tt (19    19 9  
5S    f r  x  pl     n  n (19    
 S   Chr  t  n   nd E  h nb    (f rth    n   
7S    f r  x  pl    r    tt (19    
  S    f r  x  pl   K dl nd  nd  r    tt (19       n  n
(19 5    r    tt (19     K dl nd  nd  r    tt (19      nd
        K h    nd K dl nd (19 9  
9S   K n   nd   b l  (19     Al     n r   nt    r 
K ttn r (199   h    h  n th t th     l   l    p n nt  f
   f lt r d d t  r    bl    n    n  pt  f p t nt  l r  l
G      t   l   l  
1  O r p  nt   t   t    f    0, 8, p  ,  E, p ,  nd  l      l
  55 (       3 7  (          1 (    3    9   (           9
(   13    979 (   1    nd   1 5 (   11   S        d  
E  h nb      nd   b l  (199   f r d t  l  
" h  d t   nd    n   tr     th d l     nd rl  n  th   
  t   t    r  d       d  n   rn  d   E  h nb      nd
F D R L R   RV  B N   F  H      2   b l  (   0 . O r p  nt   t   t    f  , 0,  , p.,  nd  .,
    l .6   (.006 ,  . 0 (.040 , .02  (.000  , . 86 (.026 ,
 nd .008  (.00   .    b r   n p r nth     d n t   t n 
d rd  rr r .
 2 S     n  n (  88   nd Chr  t  n   nd E  h nb   
(   0 .
   In l d n    v rn  nt  n th    d l d    h v    p rt nt
  pl   t  n  f r th    d l   pr d  t  n   l n   th r d   n 
   n   f th  d t     h    th    rr l t  n b t   n  v r   
pr d  t v t   nd h  r    r  d. S   Chr  t  n   nd E  h n 
b    (f rth    n  .
 4 O r p  nt   t   t   f d    .0     th  t nd rd  rr r  f
.002.
   S     rn  d , E  h nb   ,  nd   b l  (   0 .
 6  h    th d    d b    rn  d , E  h nb   ,  nd   b l 
(   0  t    t   t  th    d l    tr  t r l p r   t r 
    nt  t   n  x  tl   d nt f  d v r   n  f   n  n  
(  82  G n r l z d M th d  f M   nt  pr   d r .  r  
    bl  th    nf d n    nt rv l    ld b  n rr   d b 
  p   n    r   f th    d l   r  tr  t  n ,     v       x  
    l   l h  d   t   t  n pr   d r   r  n  v r  d nt f  d
G n r l z d M th d  f M   nt  pr   d r . U  n     h
pr   d r      ld r   lt  n   b t nt  ll  d ff r nt   t   t  
 f	     n     p r   n    th th   x  t n    C l t r t r 
v r  d ff   lt. S   Chr  t  n   nd E  h nb    (f rth    
 n   f r   d        n  f th   p  nt.
"G rd n (      pr   nt   v d n    n th     n r l ph  
n   n n  h  h h  l b l  th  " nd  f  xp n   n pr d  t v 
 t   l  d  n". M C ll   (  8    l   d     nt        l r
p tt rn f r th  d n       rr l t  n  b t   n  v r   
pr d  t v t   nd   tp t.
"It f ll    th t l b r    t b     p n  t d f r   r  n 
h rd r. W  n  d n t b  pr       b  t th   x  t    p n   
t  n   h    b       th   pt   l d   ntr l z d  ll   t  n
  n b  f  nd b    lv n  th   ppr pr  t       l pl nn n 
pr bl   f r   r   d l    n   .
     r th     d l   r p  nt   t   t    f  , 0,  , p.,  E, p ,
 nd 6     l .6   (.006 ,  .68 (.0   , .02  (.000  , .   
(.02  , .00 2 (.00 2 , .    (.02  ,  nd .0 4  (.00   . S  
  rn  d , E  h nb   ,  nd   b l  (   0  f r d t  l .
20 n  n   n  r    r h Cr      rn  d   nd I  r   nv  t   t 
 n  th        .
2  S     rr n (  88 .
22   ll (  8    r     th t t    v r  n   ff rt    n t   pl   
  bl   xpl n t  n  f th     rr l t  n.     h   th  , h  f r t
  l  l t   th   r  th r t   f  ff  t v  l b r  np t r    r d
t   xpl  n  ll  f th   b  rv d   v   nt   n t t l f  t r
pr d  t v t .  r   th        r  h    btr  t  th   r  th
r t   f   t  l h  r    r  t    n r t    t      r     n th 
 r  th r t   n   r   ff rt.     r     th t th    pl  d
  v   nt   n   r   ff rt  r    pl    bl  l r  .  h  
  l  l t  n d    n t  ppl  t    r  n l     b        t pr  
      th t th r   r  n   h     t  pr d  t v t ,  n      p 
t  n  h  h     l  rl   t v r  n     th   r   d l.
 3 n th  f r t    pl  th  p  nt   t   t   f       .0  8   th
 t nd rd  rr r .0   .  h  v l    f    th t    r    fr  
  r   d l    .0      th    t nd rd  rr r  f .02  .   r th 
    nd    pl  th  p  nt   t   t  Of        .280   th    t n 
d rd  rr r  f .0  ,  h l  th  v l    f     pl  d b  th 
  d l    .022    th    t nd rd  rr r   . 004.
R F R N   
      r ,  . R  , L  r n   J.  hr  t  n ,
 nd   rt n    h nb   , " h    tp t    -
pl    nt   nd  nt r  t r t   ff  t   f   v rn-
  nt   n   pt  n " W r  n    p r S r    
   r     n           ,      r h   p rt-
  nt    d r l     rv    n   f Ch       W -
9 -91  199   
B     , D v d  ., P tr    J.   h  ,  nd
F nn  .   dl nd, "Int rn t  n l tr d   nd
b   n       l   "   d r l     rv    n   f
M nn  p l    W r  n    p r   5  19 9 
Bl n h rd,  l v  r J., "A tr d t  n l  nt rpr -
t t  n  f    r    n     fl  t  t  n  "    r  
  n    n     R v   , 79  19 9  pp  11  -
11   
B rn  d ,  r   ,   rt n    h nb   ,  nd
  r    T. R b l , "  b r h  rd n   nd th 
b   n       l  " M n   r pt    rth   t rn
Un v r  t   199  
 hr  t  n , L  r n   J., "Wh       n   p-
t  n l    v l t l  th n  n    ?"   d r l   -
  rv    n   f M nn  p l       rt rl  R v   ,
1  19 7  pp   -   
 hr  t  n , L  r n   J.,  nd   rt n    h 
 nb   , "Un t r  t   n r  l G  —     
 n    nd d       r ? "   rn     R  h  t r
  nf r n     r     n P bl   P l   :  n t
R  t ,  nv  t  nt      r    nd  th r       ,
All n    M ltz r   d   3   199   pp  7-   
 hr  t  n , L  r n   J.,  nd   rt n    h 
 nb   , "C rr nt r  l b   n       l  th  r   
 nd    r   t  l b r   r  t fl  t  t  n  "
   r   n    n     R v   , f rth    n  
 0	    N     P R P  T V   v n ,  h rl   L., " r d  t v t   h      nd
r  l b   n       l   " M n   r pt  Un v r  t 
 f S  th C r l n   199  
  dl nd, F nn  .,  nd  d  rd  . Pr    tt,
" h    r        f   p t l  nd  t     l   l
  pl   t  n  " J  rn l  f   n t r     n   
   ,  1  19    pp  3 3-   
F  r, R  , Th   h rt R n D   nd f r   r  
 r   nd H  r ,   rth-  ll nd   bl  h n 
C  p n   A  t rd    19 9 
  rd n, R b rt J., " h   nd- f- xp n   n
ph n   n n  n  h rt-r n pr d  t v t  b h v-
  r " Br    n   P p r   n    n       t v t ,
   1979  pp    7- 1 
H ll, R b rt  ., " h  r l t  n b t   n pr   
 nd   r  n l    t  n U S   nd  tr  " J  rn l  f
P l t   l    n   , 9   19    pp  9 1- 7 
H ll, R b rt  ., "Inv r  n   pr p rt     f th 
S l   r   d  l "  h    E   W r  n    p r
3 3   19 9 
H n  n,   r  D., "Ind v   bl  l b r  nd th 
b   n       l  " J  rn l  f   n t r      
n     , 1   19 5  pp  3 9-   
H n  n    r  D., "   hn   l pr  r     nd
   r   t  fl  t  t  n  " M n   r pt  Un v r-
  t   f C l f rn        An  l    19   
H n  n, L r  P., "  r      pl  pr p rt     f
  n r l z d   th d  f     nt    t   t r  "
   n   tr   , 5   19    pp  1  9-5  
H dr   , R b rt J.,  nd  d  rd  .
Pr    tt, "   t-  r U S  b   n       l     n
  p r   l  nv  t   t  n " M n   r pt  C rn -
   -M ll n Un v r  t   19   
  n , R b rt  .,  nd   r    T. R b l ,
"    fr    n   f lt r n   nd r  l b   n   
   l   " M n   r pt  Un v r  t   f    h  t r 
19   
  ttn r,   nn th., "A n    ppr   h t  n n-
 nfl t  n r  p t nt  l G   "   n   r pt    d-
 r l     rv    n   f Ch       199  
  dl nd, F nn  .,  nd  d  rd  . Pr    tt,
"     t  b  ld  nd    r   t  fl  t  t  n  "
   n   tr   , 5   19    pp  13 5-7  
  dl nd, F nn  .,  nd  d  rd  . Pr    tt,
"   r   nd   pl    nt v r  t  n  n b   n   
   l  th  r  " In t t t  f r E p r   l E  n  -
              n   p r 17  19 9 
L    , R b rt  . Jr., "C p   t    v rt    
 nd   p r   l pr d  t  n f n t  n  "    r   n
   n     R v   ,   p r   nd  r    d n      
197   pp  13 5-1371 
L    , R b rt  . Jr., "Exp  t t  n   nd th 
n  tr l t   f   n   " J  rn l  f    n    
Th  r ,    197   pp  1 3-1   
L    , R b rt  . Jr., " h   ff  t   f   n -
t r   h      h n pr      r    t  n  dv n   "
M n   r pt  Un v r  t   f Ch         v  b r 
19 9 
    ll  , B nn tt T., "   l b   n       l 
  d l  "   d rn B   n       l  Th  r ,
  b rt      rr    d     rv rd Un v r  t   r    
19 9  pp  1 -5  
P rr n, P., " h   r  t  r  h  th    l pr   
 h      nd th   n t r  t h p th     "    n   
 tr   , 55  19    pp   77-3   
Pr    tt,  d  rd  ., " h  r   h  d  f b   -
n       l       r   nt "   d r l     rv 
  n   f M nn  p l       rt rl  R v   , 1  
19    pp  9-   
R   r  n, R., "Ind v   bl  l b r  l tt r     nd
    l br    " J  rn l  f   n t r     n     ,
 1  19    pp  3-17 
     r , L  r n   J., "S       pt   l
 b  rv t  n   n r  l b   n       l  th  r  "
  d r l     rv    n   f M nn  p l       r 
t rl  R v   , 1   19    pp   3- 7 
F D R L R   RV  B N   F  H     
	
  